This study examines herd behaviour in four Southeast Asian stock markets, namely Indonesia, the Philippines, Malaysia, and Vietnam. Empirical results indicate that except for the Philippines, herding exists in the other three markets. Stronger evidence of herding has been detected in these markets when the market is up. When the market is down, it is only the Malaysian market that exhibits signifi cant herding. The study further investigates herding by dividing the entire sample period into two sub-periods: pre-crisis and during economic crisis. We fi nd strong evidence of the existence of herding in Indonesia and Malaysia in both sub-periods. However, the fi ndings are mixed when we additionally examine herding in up and down market scenarios during the two sub-periods by using modifi ed models.
INTRODUCTION
Since initially discussed in the famous study of Fama (1970) , the efficient market hypothesis (EMH) has become an area of interest for portfolio and fund managers, brokers, investors as well as academic researchers in their attempt to test for the existence of market efficiency. According to the EMH, a market is informationally efficient when any new information introduced into the market is immediately incorporated into future stock prices, and investors form rational expectations of future prices based on the information available in the market. Hence, all securities are correctly priced. However, reality and researchers have revealed that there are irrational investment behaviours that have caused abnormal losses and returns in the market. Among these, herding is one such abnormal behaviour, which strongly challenges the validity of the EMH. Herding refers to the case whereby investors do not make investment decisions based on their rational analysis, but by following the actions of others. Christie -Huang (1995) argued that this could be a consequence of social pressure and the common logic that crowds can not be wrong and are better informed than individual investors. As a result, herd behaviour may destabilise the market by driving stocks' prices away from their fundamental value, hence causing market inefficiency.
Motivated by the important implications of herding for both practitioners and academics, numerous works have been conducted and mixed evidence of herding has been found in many developed and emerging financial markets. Therefore, in this paper, we extend the extant researches by investigating the presence of herding in four Southeast Asian stock markets, namely Indonesia, Malaysia, the Philippines, and Vietnam.
1 Although studies of herding have been performed in those markets, the results of this study are expected to further contribute to the herding debate especially by detecting herd behaviour in pre-crisis and crisis periods, and by searching for the reason behind the existence or non-existence of this behaviour. The findings of this study will therefore enhance our understanding of herding in the literature, in addition to helping investors recognise the potential risks and guiding them to employ appropriate strategies while investing in these markets.
The remainder of the study is organised as follows. Section 2 briefly provides an empirical review of herding behaviour. Section 3 describes the data and methodology utilized, while the empirical findings are presented and discussed in Section 4. Section 5 provides a summary and our conclusions. 1 The four countries are chosen due to the data availability during the sample period. It is also noted that other equity markets in the Southeast Asian region, namely Laos, Cambodia, Myanmar , Brunei, and East Timor are newly established; Singapore's equity market is extremely developed, hence we chose to omit it from this study.
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LITERATURE REVIEW
Herding can be classified into two major forms, including irrational and rational herding. As defined by Christie -Huang (1995) , irrational herding refers to the tendency whereby individuals irrationally ignore their beliefs and analytical skills, and solely make their investment decisions based on the actions of the whole market, even when they perceive the market's prediction to be wrong. According to Vaughan -Hogg (2005) , a possible explanation is that imitating the market's actions will relieve investors' uncertainty and make them feel more confident in their decision-making process.
On the other hand, the rational view mainly focuses on a scenario where herding occurs as the result of the principal-agent problem, in which managers follow the actions of other managers; low skill managers in particular tend to mimic good skill managers. In this case, the managers entirely disregard their own private information in order to hold their reputation in the market (ScharfsteinStein 1990; Rajan 1994) . Rational herding may also occur among individual investors. They may rationally follow other investors whom they believe to have access to unpublicised information in the market with high confidence that their performance will not be below the market average (Demirer -Kutan 2006) . In short, both explanations of herd behaviour essentially imply that investors do not make their investment decisions based on their own analysis and information, but rather follow the market consensus.
Numerous papers have investigated the existence of herding in global financial markets, but the results are mixed. Christie -Huang (1995) employed the cross-sectional standard deviation of returns to capture herd behaviour and they reported no evidence of herding in US markets as shares' return dispersion increases instead of decreasing during periods of extreme price movements. In the study of Chang et al. (2000) , no significant degree of herding was found in developed financial markets such as the US, Hong Kong and Japan. In contrast, Nofsinger - Sias (1990) reported that a high degree of herding actually exists in the US market, particularly among institutional investors. Iihara et al. (2001) found that Japanese individual and institutional investors are more likely to herd, but foreign investors' investment decisions were based on the available information in the market. In a recent study by Chiang -Zheng (2010) , daily data from May 25, 1988 to April 24, 2009 was employed and significant evidence of herding was found in numerous markets including Australia, France, Germany, Hong Kong, Japan, the UK, Argentina, Brazil, Chile, Mexico, and other Asian markets such as China, South Korea, Taiwan, Indonesia, Malaysia, Singapore, and Thailand. The results challenge the earlier literature, which found no herding in those markets.
In contrast to developed financial markets where less evidence of herding is observed, empirical research investigating emerging markets reports high levels of herding, especially in Asian markets. A potential explanation for this observation is based on the market inefficiencies in these countries, which have traditionally been characterised by unsophisticated retail investors, a high degree of government intervention, and insufficient requirements relating to information disclosure of listed companies (Yuan et al. 2014) . Besides the findings of Chiang -Zheng (2010) mentioned above, other studies also found significant herding in emerging markets. Chang et al. (2000) found a non-linear relationship between daily cross-sectional absolute deviation and the corresponding equally-weighted market return for South Korea and Taiwan, and hence concluded the existence of herding in these two markets. They suggested that herd behaviour may be the result of frequent government intervention, the existence of inefficient information disclosure, and the presence of more speculators in these markets. By further examining the role of macroeconomic and firm-specific information in the markets exhibiting herd behaviour, they noted that, interestingly, macroeconomic information tends to have a greater impact on market participants.
2 used the least squares method to investigate herding in Chinese stock markets and found that both Shanghai and Shenzhen A-share markets exhibit herd behaviour, but B-share investors behave differently. They explain that B-share investors are mostly foreign and institutional investors who have access to diverse information and more sophisticated techniques and are thus more rational in making investment decisions. However, the empirical results also show that B-share investors tend to herd in down markets due to their uncertainty regarding the Chinese government's frequent interventions. The authors explain that B-share investors intentionally consider the Chinese government's interventions as a market risk due to their less knowledge and experience with the government's policies. Therefore, these investors are more concerned about this uncertainty, especially in a down market. As a result, B-share investors are likely to herd in a down market. Lao -Singh (2011) found that herding is present in both Chinese and Indian markets, with different herding patterns arising in each. A recent study by Bhaduri -Mahapatra (2013) also identified consistent patterns of herd behaviour in Indian equity markets. The presence of herding is also pronounced in other Asian equity markets such as Taiwan (Demirer et al. 2010) , Malaysia Cheng et al. (2000) explained that a relative insufficiency of timely and accurate firm-related information in emerging countries may cause investors to seek trading signals from macroeconomic information, which as a result play a significant role in the investment decisions of investors.
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Kassim 2008), Taiwan, China, South Korea, Singapore, Hong Kong, and Japan (Laih -Lau 2013) , and China, Indonesia, Malaysia, and Thailand (Chiang et al. 2013 ).
METHODOLOGY AND DATA
Methodology
We followed the methodology proposed by Chang et al. (2000) . This methodology basically utilises the cross-sectional dispersion of individual stock returns measured by the cross-sectional average dispersion (CSAD), which statistically is defined as:
( 1) where r i,t is the daily logarithmic return for underlying asset i, r m,t is the equally weighted average return on the market portfolio for period t, and n is the number of stocks in the portfolio. According to Chang et al. (2000) , the rational asset pricing model implies that the level of equity return dispersions will increase when the absolute value of overall market returns increases since volatility increases. In other words, there is a positive linear relationship between CSAD and market returns. However, if investors try to follow the market movement and intentionally ignore their own preferences during periods of extreme price volatility, then the relationship between dispersion and market returns can increase at a decreasing rate, or even decrease if herding is severe.
To formally test for herding, Chang et al. (2000) adopt the following regression model: 
a non-linear equation with a statistically significantly negative γ 2 indicates the presence of herding. Since a high level of serial autocorrelation is expected to exist in high frequency time-series market data, the failure to exactly address this problem will result in biased estimates of the parameters. Consequently, in addition to employing the heteroscedasticity and autocorrelation consistent standard errors suggested by Newey -West (1987) to estimate the regression coefficients, we modified the models by using a 1-day lag of the dependent variable (CSAD t ) and the independent variable (R m,t ) to improve the power of the empirical model as follows:
In these two models, the existence of herd behaviour can be confirmed if γ 2 or γ 3 is statistically significantly negative and the sum of γ 2 + γ 3 is also negative. If γ 2 and γ 3 are simultaneously negative, the degree of herding is extremely strong.
We observe a significant difference in the estimated results between equations (2a), (2b) and (3a), (3b). In Indonesia, herding does not exist when the market is down. Conversely, when the market is up, evidence of herding is found in both the pre-crisis and the crisis period. This strongly indicates that the level of equity return dispersions is not only dependent on market return at date t, but also affected by the return (up or down) of the previous trading day. This indicates that individual investors tend to mimic the actions of the market when the market is up. During the period when the market is down, investors are likely to make their own investment decisions based on available information, indicating no existence of herding. 
Data
where r i,t is the daily logarithmic return for underlying asset i, and P i,t is the price of underlying asset i.
EMPIRICAL RESULTS
Descriptive statistics
Table 1 provides a descriptive statistics summary of CSAD variables corresponding to each market. Numbers of stocks range from 26 to 30. By checking the mean values of CSAD, we find that Indonesia has higher mean values compared with those of the other markets. A comparison of the maximum and minimum values of the daily CSAD shows that Indonesia exhibits the highest (16.71%) and the Philippines has the lowest values (9.00%). All four time-series of CSAD appear to be highly autocorrelated. The first order autocorrelation of CSAD ranges from the lowest of 0.243 in the case of Vietnam to the highest of 0.729 for Malaysia. Therefore, all standard errors of the estimated regression coefficients in subsequent tests are adjusted for heteroscedasticity and autocorrelation, based on the approach suggested by Newey -West (1987) . Moreover, the Unit root test (Augmented Dickey-Fuller -ADF) shows that the CSAD time-series are stationary for all markets and hence no further test needs to be employed. Besides, the Jarque-Bera test also indicates normality for the four time-series at the 1 and 5% levels. Table 2 shows the regression results of the models adopted from Chang et al. (2000) for the entire period, the pre-crisis period and the during-crisis period, respectively. For the entire period, the figures show that the coefficient γ 2 is negative and statistically significant at the 1% level in the cases of Indonesia, Malaysia and Vietnam, implying the existence of herding in these three stock markets. However, results for the Philippines exhibit a negative coefficient for γ 2 , which, nevertheless, is insignificant. Therefore, herd behaviour could not be confirmed for the Philippines' market. Besides, the regression results for the pre-crisis period indicate the existence of herding in Indonesia and Malaysia, whereas herding is observed only in Malaysia during the crisis period. No evidence of herding is reported in the Philippines' market during the two periods.
Estimates of herd behaviour
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To control for the robustness of our results, we further investigate the presence of herding in both up and down markets, and the results are displayed in Table 3 . During the pre-crisis period, the coefficients γ 2 of Indonesia and Malaysia are negative and statistically significant at the 1% level during both up and down markets. During the crisis period, when the market is up, Indonesia maintains a negative coefficient γ 2 , which is statistically insignificant, indicating the absence of herd behaviour (which is confirmed also during down markets). In the case of Malaysia, a negative γ 2 is also found in up and down markets. However, it is only during down markets that the coefficient is significant. Vietnam's stock market displays strong evidence of herding during rising markets, but no sign of herding is found in declining markets. Besides, the results for the Philippines' market indicate the absence of herding in both market scenarios. Regression results of the daily cross-sectional absolute deviation on the linear and squared term of the market portfolio return: Up and down markets 
As displayed in Table 1 , the time-series of our sample CSADs have high autocorrelation at different lags (1, 5, 10 and 20) . Besides, the results presented in Tables 2 and 3 also show that the Durbin-Watson test statistics are in most cases below 1.5, indicating strong positive autocorrelation. Therefore, to improve the regressions' outcome, equations (3a) and (3b) were estimated and the results are exhibited in Tables 4 and 5, respectively.
Tables 4 and 5 also present a confirmation of herding in Malaysia's equity market during up and down markets in both sub-periods. Especially, during pre-crisis period, coefficient γ 2 and γ 3 are simultaneously significantly negative, indicating extremely strong degree of herding in Malaysia. In the Vietnamese market, the coefficient γ 2 is significantly negative only for up markets (γ 2 = -16.60) at the 1% level, together with a negative sum of γ 2 + γ 3 , indicating a strong degree of herd behaviour. Interestingly, the estimations for the Philippines with regression equation using a 1-day lag of the dependent variable (CSAD t ) and the independent 
*** and ** represent statistical significance at the 1% and 5% levels, respectively. variable (R m,t ) show a significantly negative coefficient (γ 3 = -3.8687) at the 1% level, but the value of γ 2 + γ 3 is positive. Therefore, the existence of herding during the crisis period and when market is up cannot be confirmed. In general, strong herd behaviour was found in Malaysia, Indonesia and Vietnam, both in the pre-crisis and crisis period, and in the upward and downward markets. However, in the Philippines the presence of herding is only documented when the market was up during crisis period. Chang et al. (2000) argue that the differences in herding among markets are significantly dependent on the quality of micro information disclosure. If a market is inefficient in information disclosure, investors will basically base their investment decisions on other sources as well as other investors' actions. Therefore, herding will be weaker or absent in a stock market if the quality of information disclosure is improved, with micro information being accessible to all investors. Relying on this argument, it is likely that a better information disclosure in the Philippines could be a reason explaining the weak degree of herding in this market. Particularly, we observe that to control its quality of information disclosure, the Philippines stock exchange (PSE) launched an online 24/7 disclosure system (ODiSy) in 2005. The system basically aims to improve the transparency of listed companies and also to ensure full, fair, timely and accurate disclosure of information from all listed companies. Hence, Filipino investors could be more informed and form their own investment strategies using the information, resulting in the absence of herding in this market.
With respect to the outcomes of the models, a noticeable high degree of herding was observed during rising markets in Vietnam. A possible explanation for this could be laid on a weak and inadequate regulatory framework in Vietnam's stock market as lately suggested by Tran -Truong (2011) . This may prevent investors from approaching market-related and firm-specific information used in making investment decisions. As a result, investors may follow the actions of foreign investment funds or giant stockbrokers who are believed to have more information. Moreover, they argue that, similarly to other emerging markets, the operation of Vietnam's stock market was affected by the relatively heavy intervention of the government. Given those characteristics, investors were likely to trade based on market consensus and thus exhibit strong evidence of herding in this market.
Our findings also indicate that the confirmation of herding in the four markets vary under up and down market condition. This is consistent with the assumption that herding behaviour presents an asymmetric reaction on days when the market is up vis-à-vis days when the market is down (Tan et al. 2008; ChiangZheng 2010) . Chiang et al. (2013) debate that an asymmetry in herding between rising and falling markets may be caused by the flow of positive and negative information, and investors tend to herd when the market is trending up in most of the cases. Because of the up market, investors are likely to be more optimistic Notes: *, **, *** represent statistical significance at 10%, 5%, 1% levels, respectively. on positive market and firm-related information, which may significantly cause rational herd behaviour during this time. Conversely, during down market, negative information may intentionally be limited for the public in the market, causing less rational herding in the down market. According to Chiang et al. (2013) , another possibility is that investors have a strong belief that the government will intervene when markets are decreased significantly, and are thus less likely to herd in falling markets. The inconsistencies of herding in the four equity markets can be simply observed by plotting the CSAD measure for each day and the corresponding equally-weighted market return. Particularly, if the CSAD-market relation exhibits a non-linearity, the existence of herding can be confirmed, while a linear relationship would indicate the absence of herding. Figure 1 shows the relationship between the daily cross-sectional absolute deviation (CSAD t ) and the corresponding equally weighted market return (R m,t ) for the four markets during the pre-crisis and crisis period. Focusing on the dispersion of CSAD-market returns, we observe a linear relationship between CSAD-market returns in the Philippines, Malaysia, and Indonesia in both sub-periods, whereas a non-linear relationship is strongly exhibited for Vietnam during the crisis period, implying the presence of herding in this market.
CONCLUSION AND IMPLICATIONS
This study investigates empirically the presence of herd behaviour in four equity markets, namely Vietnam, the Philippines, Malaysia, and Indonesia. In Vietnam's market, the results strongly indicate the presence of herding during up markets. However, when the market was down, no evidence of herding was observed. This is consistent with the findings of Kallinterakis (2007) and Tran -Truong (2011) , who also report a high degree of herding in Vietnam. We also discovered evidence of herding in Malaysia and Indonesia, which is in line with the evidence from previous studies by Chiang -Zheng (2011) and Chiang et al. (2013) . Further examination of herding in both up and down markets during our two sub-periods reveals that herding is absent when the Indonesian market is down, whereas herding is observed in the Malaysian market during the pre-crisis period. However, during the crisis period, herding in the Malaysian market is only exhibited when the market is downward. No evidence of herding is found in the Philippines stock market in either periods. Besides, the inconsistence of herding is documented when using 1-day lags variables that strongly indicate that the level of equity return dispersions is significantly affected by the return (up or down) of the previous trading day.
